Escherichia coli contains a protein that is homologous in function and N-terminal sequence to the protein encoded by the nifS gene of Azotobacter vinelandii and that can participate in the synthesis of the Fe-S cluster of dihydroxy-acid dehydratase.
In this paper, I report the purification of a protein from Escherichia coli that is very similar in sequence, molecular weight, and the reactions it can catalyze to the protein encoded by the Azotobacter vinelandii nifS gene. This E. coli protein contains pyridoxal phosphate as a cofactor and catalyzes the removal of sulfur from cysteine to form alanine and S0. When dithiothreitol is present along with cysteine, the S0 formed is reduced to S2-. This protein has a reactive sulfhydryl group that is essential for activity. As isolated, this sulfhydryl group appears to be in a disulfide linkage with the sulfhydryl group from the phosphopantetheine moiety of the acyl carrier protein. The purified E. coli protein can mobilize the sulfur from cysteine and contribute it to the formation of a [4Fe-4S] cluster on the apoprotein of E. coli dihydroxy-acid dehydratase. A mechanism is proposed for the early stages of the synthesis of Fe-S clusters using this protein and sulfur in the S0 oxidation state.